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↓ ῀ײַ ○ᴦṜᴶ
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⸗ ᾇẓ

1833 1839

Ӿҳᾇẓ

1873

Ӿ⸗ᾇẓ

1874

ᾐ∫ᾇẓ

1880

ᴀḿӋᵃ ֦♪

1904

טּ ҆ῴ  (⸗ḑ )

←Ἕ ӿ Ṉ ᴶḷᾙ Ṵל ṑᾙӀ― Ậ ᾭ

19581952

JFET
ᶊᾇẓ᾿Ӌ

1947

NPN
᾿Ӌ

1907-1932

ᾐ∫ᵷ/Ӿҳ⸗₵/
ᶸὒ≡ᵷ

1906

טּ єῴ
(⸗ḑ )

1956

Ỵᾌṩ

1950

ḑ↕ԃṩ
ᴤῴ ᾿Ӌ  (BJT)

ỉ◓ⱣḘḱẬ ᾙ◕ ӿֶ ӿֶ ᶧἝ Ḹמ

ở⸗

ᶡṈ₦
Ҳᾙ

1960

ᶸẢ/Ӿֽṩ

1964

ὯṈḦỄ

1968

DRAM

1959

MOSFET
ᶊᾇẓ᾿Ӌ

1967

ᾮ҅ Ḕӳᵷ

1963

CMOS⸗
ἆῠ

ᶧἝ ᴊṈ/ Ҳᾙ Ԇᴺ ờflὯṈ ṈḪ Ḯ IBM



ộỳ ץԒḳẊ יּ

῀-ҕᶼḘק ︡ҬӋ ῶ

2025Ẉ ḖḘῙ

ѭ σ ḝ
< 6 >

↓ ῀ײַ ○ᴦṜᴶ

Å῀ - ᴦṜᴖᴶ (1968ײַ○ 2023)
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ײᴀḿӋᾩҥַ׀ ѭσּט ҆ῴ α⸗ḑ β- 1904Ẉ

Å◄ ⱳַ׀ײ ᵓ Ậ ᾭᴦᾭ҂ᴴҧּט ҆ῴ εѻᴱẬ ᾭ

Å 1873ẈεẬ ỉ ӿ·― αFrederick 

Guthrieβᴦ♪σặו ѥὓᶉַײ ṝּׁש

ᾩεԍᾝ ṽ₇⸗ַײ ⸗ᵷҹ ╓∫᷁⸗ τ

ặ ṝּׁש ṽ ײַ⸗ ⸗ᵷᾩεְїҹ

ῑ⸗ ∫᷁ ♪ ᾭו ײַ ṝ ῴᴴ

♪֦ᴄᵆḿ⸗◕ τ

Å 1880Ẉε◄ ⱳᶇΊ҂ ― ײṩӏַײַ

֘іεѻᴦ♪҂ Ӆַײ♪ ♪ ᾴⱶ

҇ ו ◓Ӌַײ⸗ḑ ה֦ ӈεΉḲᾮᶇ

ᶸꜛ⸗ᶊַײӏⱴі ᾌָᶸꜛḿ ײַ
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ײᴀḿӋᾩҥַ׀ ѭσּט єῴ α⸗ḑ β- 1906Ẉ

Åӎ ᾙ◕ ₉ԛּט ҆ῴ Ѧוԃ҂ ῴεὝӖ ᶸ⸗ᶊ ὔ ῴ ⸗ḑᵆ ῴ ײַח Ѭ

Å 1906Ẉεӎ ᾙ◕ ₉ԛּט

҆ῴ Ѧוԃ҂ ῴεὝӖ

ᶸ⸗ᶊ ὔ ῴ ⸗ḑᵆ ῴ

ײַח Ѭε ῴ⸗ᴘṎᴴҧ ὔ

ῴַײᴦṂ⸗∫ ᾚᶙּט

Ѭєῴ

Åєῴ Ԏᶴ҂‭↓ ᾄᶼᵘ

הײַ εԍẓⱴᶊᾼ ᶼᶼỴṜε

ẉӝӓ҂ ᴵ♪ҥổѱַײ⸗ḑ

ῡᶛṑ ӿַײ ⱳ

ᶁ⸗ḑ ῡENIAC
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⸗ḑ ᴦṜⱭײַ  ï̓ ћױ Ѧᴸấḉ

Å┌ַ᷁ײ⸗ḑ  Ɇ—῞ᴜᵻᾴӋ ᶼᾢ←ᶼ ⁴ ở Ṁᵗ ӈ ҧ ᾩ ṩӏ

ᶡ҇ ⸗ḑᴦṂַטּײ Ṁ

ᵗ תּ ה Ӌ ᶼ

ở῞ ᶛṑ ӿῑ ᴀַײ

ῡᾩ ⌐ ᶇ‭ӡὄᶏַײּט

ѕε ḿ ḛ ҧ ᾩ

ᶉᶳⱣᶵῢַײ Үז
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⸗ḑ ᴦṜⱭײַ  ï׀ /Ӟ ᾙᴀḿӋ ○ҒѝᴦṜַײᾉ

Å׀ ײַ ῡ ₉ј ᶁ֠ѵᵂᾩҥεӆᶇ⸗ḑ ј᾿Ӌ ײַ Ἤѕ֦♪ ᶼ᷁

ᶁ⸗ḑ ῡENIAC

 30 εᴈᶉ 170 ẇ

₤֪ ỳ  5000 ⁸

׀ ⸗ḑ ῡMESM

6000 ѥ⸗ḑ ₤֪ 3000 

⁸ ε ג ẳεӆ ⱴᵘ

ѕῑ⸗הּ ҍҷם

׀ ἬἈѭ

ᾄᶇ҂⸗ḑג Ṇײַ

ᶙצѕεᶇᴀḿӋ᾿

Ӌ ᾩҥ ╓ ᵄ

ᶇ⸗ḑ Ṇᶙצᾛ εӞ ᾙַײḪגᶇָ׀אћꜛᾴ῏ẵַײ

Ӟ ᾙS300/400 ḿẴ ῴẵַײἍẆἀ εԍג

ḪṎΎ╟҇׀ /Ӟ ᾙַײ⸗ḑ Ṇᶙצἆῠ

⸗ḑ ᶇ◕Ḧַ҅֒ײ

ẓⱴ ᶞјᶁ ṩѝ

ѦҟԎῑ Ḧַײӏⱴ
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ᴖᴶ σᴀḿӋ ᾿Ӌ ᴦᾭ ï1947Ẉײַ

ÅᴀḿӋ᾿Ӌ ѬɎ21ћ ῏һᶼַײᴦᾭɏε┼ַֽײᾂᴩ҂ҙ ᴖᴶᴦṜ

ӿֶα׀β Ṱ αᵄ β ṴἝ αᵄ҆βεᵻѬ᾿

Ӌ ᴦᾭεԉᵂײַ Ệ҂1956Ẉַײ Ṉ◓ⱣḘ᷊

ὓ ẩ᾿Ӌ σἈ

Ѭ50 ƠpַײѢѥ ⸗

ῴᴘᶇ ᴀḿӋѕεỈ

Ṇַײ⸗Ӡᴹⱶ ѥ ⸗

ῴ (ᴦṂῴ) ԃ ᴀḿ

Ӌ (ᶡῴ) ẉ ᾶ ᾄᶼε

▒ᵄ ᴯ ѥ ⸗ῴ 

( ⸗ῴ) ֦ε ѥᵷ

Ҭᶇ1kHzַײᶬכѬ4.5
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ᴖᴶ σ ḑ↕ԃṩ ᴦᾭ ï1950Ẉײַ

Å ḑ↕ԃṩ ᾴᴀḿӋ ῢἆῠַײ ở ֪εѻᾴὔֹ᾿Ӌ ө⸗ᴘַײ ừ₡

ӿֶ ӽᴦṜ҂ ḑ↕ԃṩ

ֶⱴ ῢΎ ᴀḿӋ⸗Ḙ◕

♪ҥ ḑ↕ԃῡᴵ

ḑ↕ԃṩ

ởѬᴀḿӋ ○ֹ Ғѝַײ–ịἆῠѲ
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ᴖᴶ σ ở⸗ ᴦᾭ ï1958Ẉ/1959Ẉײַ

ÅỉṨҨᵷԆᴺַײṩ ṶᶡṈ₦ (Jack Kilby) ᴦᾭ҂ ᶑ ở⸗

ṃפἭ ᾿Ӌ ᶇԒַײҊѥӹᵷҬ ởᶇ εᶡ҇

ῥᾔֹӏ҂ ѥᴱӭּג ᵷַײ ᾮ ở⸗

1958Ẉ8ῐ28ᾤћꜛ ᶑ ở⸗

ṐḼ7/16 Ó1/16 Ḽ

ᶡṈ₦ 2000Ẉ

Ṉ᷊

Ӏ◕- Ҳᾙ҇1959Ẉ8ῐᴦᾭ ᶑ

ở⸗

ᴟјֲ ᴀḿӋ (Fairchild) ᵘ ◕Ṉ (Intel)  

Ԇᴺε Ḧ҂ וᶡֹײַ
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ᴖᴶ σ MOSFETᶊᾇẓ᾿Ӌ ᴦᾭ ï1959Ẉ/1960Ẉײַ

Å ᶧἝ (Martin Atalla) ᵘ ᶼӹ (Dawon Kahng ) ԉᵂᴦᾭ҂MOSFETᶊᾇẓ᾿Ӌ

ᶧἝ (Martin Atalla) ᵘ ᶼӹ (Dawon Kahng ) 

Metal -Oxide -Semiconductor Field -Effect Transistor

(MOSFET)

PMOSᶊᾇẓ᾿

Ӌ Ḫ◓ᶂ

MOSFETṯ ởѬ

ở⸗ ῞ᶡײַ

ởᴄӹ

1960ẈMOSFETљֶ
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ᴖᴶ σ MOSFET᾿Ӌ ṩӏᴜⱣ ï1959Ẉ/1960Ẉ

ÅMOSFETῑєѥṩӏש σᾘấ α₀Ḉש β ᵘα⸗ᴘї ⸗∫ ᶬוβ
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ᴖᴶ σᶸẢ/Ӿֽ Ԋ ֹ ṩ  ï1960Ẉ

ÅᶸẢ/Ӿֽ Ԋ ֹ ṩ ╟҇1960ẈεṯởѬᴀḿӋ ○ֹ ᶞַײ♠֔

♪ҥӾֽἆῠ ổᶂ (ⱴӾֽ Ṟ )

ᶸẢⱳ
ᶸẢⱳ

ᴀḿӋᵷҬֹ

Ѧεᶇᴜῑ ○ѕ

֦ᾚ ᾿ҧֹởᾚᴀ

ḿӋṕַײἆῠ

Ωגּ₭Ḙצ   (CVD) ֪ḑῨᶸẢ (MBE)
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ᴖᴶ σ CMOS⸗ ᴦᾭ ï1963Ẉײַ

Å ᴀḿӋ҇1963Ẉ ⁸ᴦᾭ҉ ṝ ᴀḿӋ (Complementary Metal Oxide Sem.)◓צ

CMOS ⸗ ᶂ

᾿ᶃ⁴ῳѕֹ֦NMOSαn-type MOSFETβᵘPMOSαp-type MOSFETβַײᶡ῞ᵷ

Ҭεⱶ҇NMOSјPMOSᶇ◓Ᵽ◕ ѕѬ҉ εᵻ₈ ѬCMOS

҉ ẩ ṝ ᴀḿӋԎῑᴰῑᶇ᾿Ӌ◓צ

֫ὈᵎחјԊ ᾩỬ ┌ ײַ

ҷ εᵻ₈ ẁ њᴦג⸗הּ ṇεњ

ṩ ѕѻᾴ῏ᶡ︠ ῏ẁⱴַײᴀḿӋᵷҬ
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ᴖᴶ σὯṈḦỄַײὝ֦ ï1964Ẉ

Å ᴀḿӋ/ ◕Ṉַײ ᴿֲḉҙờflὯṈὝ֦҂ ᵃַײɎὯṈḦỄɏ

ở⸗ ѕᴴḲ Ӌ᾿ײַ ᾎָאε

₤ ѢẈӜҹᶬו ӣ

ờfl·ὯṈ
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ᴖᴶ σ ᾮ᷁ ḔӳᵷFlashַײᴦᾭ ï1967Ẉ

Å ҂ ᶊᾼѲᶸεḔӳѻᾴᴈὊᴀḿӋ ○ ү ԏᶙẓⱴᶊᾼײַ

Dawon Kahng ( ) ᵘ Simon Sze ( ᴁ ) ᶇ ṈḪ

Ḯᴦᾭ҂ ᾮ᷁ Ḕӳᵷ⌠ח αFloating Gate β

῞ᾑᴦ ѬɎA Floating Gate and Its Application 

wr Phpru| Ghylfhvɏα Ṉ ἆῠῙ β

Ҽ ẇ ᶙNAND 

Flash ᾮ᷁ Ḕӳᵷ

♪ҥє ᶣᴫ

NAND Flash
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ᴖᴶ σᾮ᷁ ḔӳᵷDRAMַײᴦᾭ ï1968Ẉ

ÅSRAM/DRAM ᾴѢ ῏ẁⱴַײᾮ᷁ ḔӳᵷҬεẌ↑ẓⱴ҇♪ҥᴀḿӋ ○Ѧ

SRAM 6ѥCMOS

᾿Ӌ ΎḔӳᾎὊ Ӏ◕·ѫ ỉᴦᾭ҂DRAM (ח ῡḔᴧḔӳᵷ) Ḕӳᵷ

јSRAMּג₦εDRAM ᶇ҇םҷײַ ῶ ᴄɇ₤₦◕ ᴰ ѥ

⸗Ḳ ѥ᾿Ӌ ΎᶳⱣεּג₦ѲіᶇSRAMѕ ѥ₦◕ ẁ

ԇѥ᾿Ӌ  ₇ᵻ ᾆεDRAM Ἡῑ ẁ ḷẘεᴄӇӋײַ

Ḳײַ ᵻ₈ở῞ ӈ  ӆּגᴥַײεDRAM ѻῑ ẘ Ớε

⸗ ᶼַײ

SRAMα ῡḔᴧḔӳᵷβַײҷ

ᾴḛַײ ẘỒεḛַײḔᴧ ẘ₦

DRAM αח ῡḔᴧḔӳᵷβỒỆ

ᶹεᵻѬḛї ₤⁸ ᾎὊ

ᾚֺᾚ⸗Ḳ
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ᴖᴶ σᴀḿӋ ײַ○ ҉ ἆῠ ï1997Ẉ

ÅIBM♆ӽҠ ҉ ᵆ ҉ εẉὕ֦҂ ѥ ᶡỈᶳⱣᵷ IBM PowerPC 750

IBM PowerPC 750 ῏ֳ

ᾴ ⱴ εԍṩӏײַ

♆ 300 MHz ε ⱴ

҉ Ѳᵄεᵂ ײַ○

ẘ ṇ ָ400MHz ε

Ὕ ҂33%

ở⸗ ṝ҉ ֹ ṩ ָ

ᵄεᵻѬ ԎῑΉӒַײ⸗ ♆ᵘἍ

⸗ εểỒג Ṏ῎ҥ

ᴿ ởѬ ṝ҉ ѭײַ ῥᾔ

○Ԓ Ṵ ῶ

ᶹṕ ṝ

᾿Ӌ

ᶡ

ᶡẔ
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ὯṈḦỄַײᴦᾭσ ẩє ᾿Ӌ FinFET ï1999Ẉ

Åᴜ῞ 2010ẈᵄεҼ CMOSṩ ἆῠᶇ20nm ָṒ᷂ε ₇ᾭַײᴦᾭ ҂ὯṈḦỄ

ײַ‏ṨᶼḘӀӿֶ֪ו ₇ᾭᾉὌ

αIEEE Fellowε ᶁṩ ᶰε

Ѧᶁ Ḙ ᶸ ᶰβ

ⱶFinFET╪֦צᶹ є ᾿Ӌ

ῶᶙεὕֹח ᵆ

3nm/1nm ╪
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ὕח ҉ח ᴦṜσ SOCח ○ ï2007Ẉ ҝ

Å ⸗ח SOC ○ởѬὕח ҉ח ᴦṜַײ εẫוᶡֹג ᴝ֠ױẈַײἆῠ ᵗ

ỉṨҨᵷOMAP ừῡ ○

ᶡҌ 6630  6680
6681 E50 E60 E61
E62 E65 E70 N70

N71 N72 N73 N80
N90 N91ᵘN92 

єᾯS5L8900 SOC ○

2007ẈѸṴᾙᴦṴ҂ ҥ

iPhone ⱴ90nm ֹ єᾯ

SOC ○

Ὼ ᴦ єᾯ ӾṜ

ᴁѬ─ ᴈὊ ֮׀ײSOCṳᶊַח
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ὕֹח їᾘᵆ׀ᴦṜσѦᶁᴵ╛ᴵ ⸗/ ◕Ṉ/єᾯ ï2008Ẉ ҝ

Å ᴝ֠ױẈεѦᶁᴵ╛ Ӌ⸗ Ԇᴺ ◕ṈԆᴺ єᾯԆᴺᾴὕח ○ֹ ᴦṜַײѭ ג

Ѧᶁᴵ╛ Ӌ⸗ ԆᴺᵄΎ ѕε ◕Ṉјєᾯ



Ẹ  אָ
CONTENTS

01.

02.

03.

04.

῀ ○ᴖᴶјᴦṜ ם

῀ ○ҒѝᶁԒᶸ♪◦

ᾚԋἆῠј׀⅜ᴦṜ ם

ҞјӋ ῶ⁭ồ



ộỳ ץԒḳẊ יּ

῀-ҕᶼḘק ︡ҬӋ ῶ

2025Ẉ ḖḘῙ

ѭ σ ḝ
< 26 >

ᴀḿӋ ○ҒѝἸᴀḿӋẓⱴ֪

Å ở⸗ ᴴ֪Ѭ⁴Ἠ⸗ ᵘᾎḓ⸗ εDOSᵷҬ֪ѬӾ⸗ḑ ҼỖᵷ

Ḕӳᵷ
(28%)

○
(26%)

ỈᶳⱣᵷ
(16%)

⁴Ἠ ○ 

(13%)

Ӿ⸗ ○ (9%)

֪ ᵷҬ (5%)
ҼỖᵷ (3%)

ᾎḓ ○

~70%

ᾎḓ ○

~30%

ᾎḓ⸗ ṳᶊүײַ ᴈ~70%
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ᴀḿӋ ○ҒѝἸᴀḿӋẓⱴ֪

Å ở⸗ ᴴ֪Ѭ⁴Ἠ⸗ ᵘᾎḓ⸗ εDOSᵷҬ֪ѬӾ⸗ḑ ҼỖᵷ

⁴Ἠ ○

ẓⱴḪӔ

ᾎḓ ○ẓⱴḪӔ

ᾄᶼ♆ה ⸗╟ Ᵽ ᾩ ⱳở ₦ ᵷ Ṃ ╥↓ ὓᴬ ᾎ⁴ Ὀ ᴘ

CPU GPU Ḕӳᵷ ○ ᴴ ○ MCU DSP NPU

ҼỖ ○

ᶱ Ӿ ⸗ ᴘג ₭

Ӌ ח ẘ ╜ẘ

∫ ⸗ ↓

Ӿ⸗ ○ ▌Ӿᵷ ○ ᴀḿӋᴦӾ ○

֪ ᵷҬ
⸗ ⸗Ḳ ⸗Ỗ ᵷ ᾿

Ӌ ᵷҬ♆ה
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ᴀḿӋ ○Ғѝ♪◦ ïҒѝ ῴ Ԋ ֠ѵỨῑṩѝ

Åᶁ ֪ṩᴿӏַײ ᶼҒѝ ⱳ

○ⱳҒұѝ

ÅӠ Ḙ (ᾤ῞)צ

Åє Ӊᴣ (ᾤ῞)

Å♩Ɫ᾿ᶃ (ᴵ╛)

○ ұѝ

Å Intel ( ᶁ)

ÅQualcomm  ( ᶁ)

Å─ ᴀḿӋ (Ѧᶁ)

᾿ᶃוṩұѝ

Åᴵ ⸗ (ᴵ╛)

Åєᾯ ( ᶁ)

Å―  ( ᶁ)

○ṁ≡ұѝ

ÅᾤῐӾ (ᴵ╛)

Åḟ  ( ᶁ)

Å ⸗ (Ѧᶁ)

Ѧᶁјћꜛӽ ₯ẇṭ ᶼ
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ᴀḿӋ ○Ғѝ♪◦ ïҒѝ ῴ Ԋ ֠ѵỨῑṩѝ

Åᶁ ֪ṩᴿӏַײ ᶼҒѝ ⱳ

○ EDAײַ ҬṩԎָ׀א

ⱶ ᶁԆᴺỨ ᾘ
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ᴀḿӋ ○Ғѝַײє ӏ⁴ẩ

ÅIDM ( ᶗּבᾐᴿ) Fabless ( ) ᵘ Foundry ( ᾿ᶃוṩ)

ᾨῙұѝ ᾴIDM

⁴ẩαᶗּבᾐᴿβε

⁴ẩ שׁ ֹ

ṁ≡ ᾐѥ ○ⱳҒ∫

ε ұѝ Ԏῑ

⁴ ᶼ ἆῠԄ

┼ᴛַײ◕ εḄ

Intel єᾯ

ײṩַוљ↕҇᾿ᶃלּ

ᴵ ֦צ╪ε♪֦ײַ⸗

FablessᵘFoundry ⁴

ẩεљᾃ ỡ ֹ ε

ᴾᴺԍ
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ᴀḿӋ ○ҒѝѲ᾿ᶃוṩ

Å᾿ᶃוṩֹ ѝָ׀אⱶᴵ ⸗ єᾯ ◕Ṉ ― ᾛỉ Ѧ ᶁ ԆᴺᴈὊѭḿᶉӇ

Chemical -Mechanical Polishing

ᴄ᾿ ○ֹ ∫

᾿ᶃוṩ׀ ṩ

᾿ᶃוṩᵄ ṩ

Ấ Ὺӽ ᶃ᾿ײַ Ἃ ѕﬞҚӹε ᶼ֠ױ ﬞ֠ ᶹ ֪ ᶴ ᾎײᶹᴵᴾ

ṉ ᶴεԍѦҧӾֽἆῠ ֽ ἆῠ Ω єᶼ Ѭѭ ⱳҒἆῠ
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ᴀḿӋ ○ҒѝѲ ○  ï ‫ ᶍѬ ᶁԆᴺ

Åָ׀אIC ײַ ҒѝԆᴺ Ɇ ◕Ṉ һ ᴁѬ

ᶼᶙᾎḓ ○ ᶡ῞∫

PCᶳⱣᵷCPU ○

ừῡSOC ○

ᶂẺᶳⱣ ○GPU
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ᴀḿӋ ○ҒѝѲ ○  ï צח ҬҒѝ

Å צח Ҭ (EDA) ᾴὝ׳ ○ ᾇ♆ַײԊ ᵻ εָ׀אⱶ ᶁԆᴺᴈѭḿᶉӇ

⸗ Ҭ

јҰּטṩԎ
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ᴀḿӋ ○Ғѝ ○ṁ≡Ғѝ

ÅICṁ≡ּבὓԊ ָ ӓⱴᴴײַ○ εָ׀אⱶᾤῐӾ ḟ ⸗ᴈὊ ӽᶉӇ

Final Test

ԏᶙַײ ○ṁ ẫ ὓ ↕ ⸗



ộỳ ץԒḳẊ יּ

῀-ҕᶼḘק ︡ҬӋ ῶ

2025Ẉ ḖḘῙ

ѭ σ ḝ
< 35 >

Ѧᶁ᾿ᶃוṩҒѝ♪◦ ïѦ ᶁ Ԇᴺ

ÅѦ ᶁ ᾴᶼ ῏ᶼַײ᾿ᶃוṩᵘᴀḿӋ ○ֹ ᵫεָ׀אở▫ֹ Ѭ40nm/28nm
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Ѧᶁ᾿ᶃוṩҒѝ♪◦ ïᴁ ᴀḿӋԆᴺ/ Ḕӳ

Åᴁ ᴀḿӋ ḔӳᾴỠᶁᴀḿӋ ○ֹ ײַ ұѝεṍԍᾴḔӳᵷ ᶞ

ḔSSDᶀ שּׁ︡ ○ 

(2TB PCIe4.0 ~535 ӹ)

Ḕ128ṕNand Flash ○
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ѦᶁַײɎᴉ ḑɏ ᶞѲ σ᾿ᶃוṩҒѝ

ÅΉ ẘ Ή ᴴ Ӿֽײַ ֽ Ω ἆῠᾴ Ể єᶼⱭײַ֗
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ѦᶁᴀḿӋ ○ҒѝַײԊ Ɑ  ïӾֽἆῠ

Å EUVӾֽ
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Ѧᶁ ○ Ғѝ♪◦ ïᴁѬ─ Ӿ ᵼ

ÅᴁѬ─ ᴀḿӋ Ӿ ᵼᾴѦᶁᶼ ῏ᶼַײ ○ Ԇᴺ

⸗ Ԋגּ ○

ӠּגԊ ○


